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Common names 
Sorghum bran, sorghum offal, sorghum milling waste, sorghum mill feed
Sorghum brewer's grains, sorghum brewers' grain, sorghum brewers' spent grain, sorghum spent grain, draff, sorghum beer
residues
Malted sorghum sprouts
Sorghum distillers, sorghum distillers' grain, sorghum distillers' grains, sorghum distillers' grains and solubles, sorghum
DDGS, sorghum wine residue
Sorghum gluten feed
Sorghum gluten meal
Sorghum germ meal, sorghum germ cake
Species 
Sorghum bicolor (L.) Moench [Poaceae]
Synonyms 
Sorghum vulgare Pers. There are numerous synonyms for Sorghum bicolor (see GRIN for an exhaustive list).
Feed categories 
 Cereal grains and by-products  Plant products and by-products
Related feed(s) 
 Sorghum forage  Sorghum grain
Description 
Sorghum grain (Sorghum bicolor (L.) Moench) is used by various food industries, including milling, starch production, brewing
and distilling, resulting in numerous by-products.
Sorghum bran (sorghum offal, sorghum milling waste, sorghum mill feed) is a mixture of grain pericap (bran) and of variable
amounts of grain fragments (endosperm, germ). It is usually a by-product of the dry milling in sorghum flour manufacturing,
but the manufacture of other sorghum-based food products may also require a dehulling step. This is because the pericarp
contains tannins that decrease food value and organoleptic qualities (Lazaro et al., 2000). The removal of hulls and bran is
done manually by pounding in a mortar and pestle, or mechanically through the adaptation of barley pearling machines (NRI,
1999).
Sorghum brewer's grains (sorghum brewers' grain, sorghum brewers' spent grain, sorghum spent grain, draff, sorghum
beer residues) are the by-product of brewering based on sorghum grains (other grains such as barley, maize and rice are
sometimes included). They can be used fresh or dried (artificially or sun-dried). Sorghum has been the basis of traditional
African beers, such as the clear beers of West Africa (dolo and pito) and the opaque beers of southern Africa. Though the
diastatic power of sorghum malt is very low, certain stout and lager beers are now produced in Africa using malted sorghum
rather than the imported and more expensive barley. Chinese beer is normally made of malted rice and barley, but sorghum
is also used (NRI, 1999; INTSORMIL, 2008). Sorghum brewers' grains originate from industrial facilities or from small scale
units (INTSORMIL, 2008). 
Malted sorghum sprouts are another brewery by-product, similar to barley culms (sprouts and rootlets).
Sorghum distillers dried grains and solubles (sorghum DDGS) are the dried by-product of the manufacture of alcohol
(beverage or fuel) from sorghum grains or from grain mixtures in which sorghum grain predominates. Starch content and
ethanol yield from sorghum grain are comparable to those obtained with maize, and the use of sorghum grain alone, or
blended with other grains for ethanol production, has been increasing since the 2000s (Tokach et al., 2010).  
Sorghum wine residue is the by-product of the manufacture of traditional sorghum liquor ("sorghum wine" or kaoliang 高粱
酒) in China.
Sorghum gluten feed is a by-product of the manufacture of sorghum starch or syrup by wet milling. It is the sorghum
equivalent of the corn gluten feed and consists of a mixture of bran, steep liquor and other residues.
Sorghum gluten meal is another by-product of sorghum starch extraction. Like corn gluten meal, sorghum gluten meal
consists of the gluten (protein) fraction of the grain that remains after separation of fibre and starch.
Sorghum germ meal (sorghum oil germ cake) is another by-product of sorghum starch extraction, consisting of the germ of
sorghum grains from which part of the oil has been pressed.
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Sorghum is the 5th most important cereal grain in terms of production (ISI, 2008) and part of the grain production goes into
processing. In 2006, about 1.2-2.3 million t of sorghum were used for ethanol production in the world (Taylor et al., 2006).
Assuming that ethanol production yields 35% distillery by-products, sorghum DDGS at that time was about 0.4-0.8 million tons.
In the USA, roughly 29% of the sorghum produced is being utilized for ethanol production (Jessen, 2010). Sorghum brewer's
grains are available in regions that produce sorghum beer (clear or opaque beer), notably in Africa. The main producers of
sorghum beer are South Africa (150,000 t/year sorghum grain is used for malting), Nigeria, and Zimbabwe. Total opaque beer
production in industrial breweries of southern and eastern Africa is around 1700 million L/year, but it is assumed that twice this
volume is home-brewed (Taylor, 2003). Sorghum is not widely used in the starch industry and the production of sorghum
gluten feed and gluten meal is limited (Taylor et al., 2006).
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Nutritional attributes 
Sorghum bran and milling offal
Sorghum bran and sorghum milling offal have a chemical composition close to maize bran, with a moderate protein content
(about 12% DM), moderate fibre (ADF about 12% DM) and residual oil (6% DM). They contain slightly more lignin than maize
bran (5 vs. 2% DM). However, the composition of sorghum bran depends on the relative proportion of milling residues:
pericarp, germs and endosperm particles.
Sorghum brewers' grains
Like other spent grains from the brewing process, sorghum brewers' grains are relatively rich in protein (26% DM) and contain
a good amount of fibre (ADF 25% DM). The composition is quite variable: in Africa, beer is produced by a variety of processes,
from village units that produce traditional beers to large industrial breweries. Also, sorghum may not be the only grain, and
maize or barley can be included.
Sorghum distillers' grains
Sorghum distillers' grains have typically a higher protein content than corn distillers (33 vs. 30% DM), more fibre (19 vs. 14%
DM) and a slightly lower fat content (9 vs. 11% DM). Due to the higher protein content, sorghum DDGS contain more amino
acids (especially lysine and branched amino acids) than maize DDGS (Sauvant et al., 2004; Tokach et al., 2010).
Sorghum gluten feed
There is little information available about this product. It appears to have slightly more protein than corn gluten feed
(25 vs. 22% DM). Sorghum gluten feed has a bitter taste and should be mixed with a more palatable ingredient such as
molasses (Göhl, 1982).
Sorghum gluten meal
Sorghum gluten meal is mainly a protein source but with a much lower protein content than corn gluten meal (48 vs. 67% DM).
Sorghum germ meal
Like maize germ meal, products traded under this name have a chemical composition with an extremely large range. A product
from Sudan has a relatively low protein content (about 12% DM) and contains a lot of oil (18 to 30% DM) (El Zubeir et al.,
1993; Hulse et al., 1980). Other sorghum germ meals have a much higher protein content (28% DM) and less oil (9% DM)
(Cirad, 2008), while others have an intermediate composition (Watson, 1970).
Potential constraints 
Cyanide poisoning
Sorghum and its by-products may contain cyanogenic glucosides. Inconsistent results have been reported for brewer's grains
in Nigeria, from total absence in spent grains from red and white varieties (Adewusi et al., 1994) to levels higher than safe
limits (128 mg/kg DM vs. 50-100 mg/kg) (Okafor et al., 2003).
Tannins
Many sorghum varieties contain tannins, which have detrimental effects on the nutritive value of the grain and its by-products,
particularly for monogastric species. By-products that contain large amounts of testa tend to concentrate tannins and should,
therefore, be cautiously used for poultry and pig feeding. It should be noted that tannins may or may not be considered
beneficial for food production. In some traditional foods and beverages, the phenolics of red sorghum give a desired flavour
and colour. In sorghum liquor manufacture, tannins inhibit harmful micro-organisms and increase productivity, while producing
aromatic compounds that give sorghum liquors their special flavour. However, low-tannin sorghums without testa are preferred
in the starch extraction process, as sorghum pigments can discolour the end product (NRI, 1999). White sorghums are also
being promoted in West Africa for the brewing of lager beer due to their low levels of phenolics (INTSORMIL, 2008).
Mycotoxins
Fresh sorghum by-products such as sorghum beer residues are prone to moulding, which may cause severe toxicity. In South
Africa, 76 cows (from a herd of 100) developed a neurological syndrome (weakness of the hindquarters, ataxia and eventually
paralysis) after consuming sorghum beer residues contaminated with Aspergillus clavatus over a period of 8 months (Lugt et
al., 1994).
Ruminants 
Sorghum bran
Sorghum bran is available in peri-urban areas in some African countries (Boitumelo, 1993). In Botswana, sorghum bran
included at up to 25% in the diet of crossbred cattle was found to be a suitable by-product, able to improve the nutritive value
of the diet in both the dry and the wet season (Boitumelo, 1993; Kiflewahid, 1988). Sorghum bran fed at 1 kg per kg milk with a
basal diet of sorghum stover met the requirements of a cow (450 kg, 5 kg milk/day) suckling a calf (Mahabile et al., 2000).
Sorghum distillers’ grains
Description Nutritional aspects Nutritional tables References
All feeds
Forage plants
Plant products/by-products
Feeds of animal origin
Other feeds
Plant and animal families
Plant and animal species
Broadening horizons
Literature search
Image search
Glossary
External resources
Home About Feedipedia Team Partners Get involved Contact us
Sorghum by-products | Feedipedia
http://www.feedipedia.org/node/752[09/12/2016 11:13:51]
Cattle
Most of the trials with sorghum distillers' grains have been carried out in the United States with feedlot steers and dairy cattle.
The overall conclusion is that sorghum distillers’ grains have a nutritive value higher than that of maize grain for finishing beef
cattle and lactating dairy cows, notably due to the higher content in protein and lipids (Al-Suwaiegh et al., 2002; Klopfenstein et
al., 2008). They can be included at 15-30% in beef cattle diets (Al-Suwaiegh et al., 2002; Klopfenstein et al., 2008; May et al.,
2010; Wood et al., 2011). Inclusion levels of 15% (Al-Suwaiegh et al., 2002) and 30% (Chiou et al., 1999) have been proposed
for dairy cattle. An additional benefit of sorghum distillers is that their lower starch content reduces the incidence of acidosis
when they substitute for grains (Al-Suwaiegh et al., 2002; Lodge et al., 1997). The OM digestibility of sorghum distillers is quite
high, in the 74-81% range (Lodge et al., 1997), though a much lower value (45%) has been observed for a sample with a high
lignin content (more than 25% DM) (Cavani et al., 1990). Wet distillers' grains are a good source of undegradable protein
(Chiou et al., 1999). They can be fed in combination with urea and this mixture has a protein efficiency close to that of soybean
meal (Waller et al., 1980).
When compared to corn distillers, sorghum distillers have a slightly lower or comparable feeding value (Al-Suwaiegh et al.,
2002; Klopfenstein et al., 2008; May et al., 2010; Wood et al., 2011). In crossbred yearlings steers, wet or dried sorghum
distillers’ grains included at 15% (diet DM) had no effect on meat quality (color, fatty acid profiles, lipid oxidation, tenderness
and sensory attributes of the strip loins) compared to wet or dried corn distillers (Gill et al., 2008). Carcass characteristics of
finishing yearling steers were similar with wet or dried corn distillers or sorghum distillers included at 30% (diet DM), but hot
carcass weight was higher with distillers’-based diets than with rolled maize-based diets (Al-Suwaiegh et al., 2002). Sorghum
dried distillers grains plus solubles can be included at 20% (diet DM), similar to corn DDGS, in grower and finisher diets,
without negatively affecting overall growth or carcass traits. However, feeding sorghum distillers may reduce performance
when maize silage based diets are fed, resulting in earlier fattening at a lighter body weight (Wood et al., 2011).
It should be noted that experimental results are not always consistent, due to variations in processes and extent of heat
damage (Cavani et al., 1990). For instance, the inclusion of 15% sorghum wet distillers’ grain plus solubles in finishing diets
decreased feed efficiency and in vitro DM digestibility when compared to maize-based diets (Leibovich et al., 2009). Sorghum
distillers' dried grains with solubles improved the health status of shipping-stressed calves, but depressed performance when
compared to a mixture of soybean meal and blood meal (Koevering et al., 1992). In particular, there may be differences
between dry and wet sorghum distillers, and the feeding value may depend on the absence or presence of solubles (Lodge et
al., 1997). The form (wet or dry) of sorghum distillers's grain did not affect DM intake, rumen pH, volatile fatty acids, and in situ
digestion kinetics of NDF from distillers’ grains when fistulated cows were fed 15% distillers’ grains (Al-Suwaiegh et al., 2002).
The input of water from fresh distillers’ grains (up to 30% of the diet) may reduce DM intake in dairy cows, but it has a positive
effect on fibre digestion as it slows down the rate of passage through the rumen (Chiou et al., 1999). In a digestibility trial with
lambs, dried sorghum distillers’ grains with solubles had a lower OM digestibility than wet distillers without solubles, which
could be due to the possibly higher rate of passage of the smaller dried grains (Lodge et al., 1997). In finishing crossbred
yearling steers, adding solubles to wet sorghum distillers (40% diet DM) did not modify feed efficiency and daily gain (Lodge et
al., 1997).
Goats
In Taiwan, a maize-sorghum distillers’ grain silage fed with a concentrate to growing goats gave the same performance as
alfalfa pellets but was more cost-effective (Su Ankuo et al., 2001).
Sorghum wine residue
When available, sorghum wine residue can replace the concentrate for growing goats (Hsieh Weinchang et al., 2002).
Sorghum gluten feed
Sorghum gluten feed can replace up to 30-50% of the grain in cattle diets (Göhl, 1982; Riggs, 1958).
Sorghum gluten meal
Sorghum gluten meal can replace equal amounts of cottonseed meal in cattle fattening rations (Riggs, 1958).
Pigs 
Sorghum distillers' grains
Research on the feeding value of sorghum distillers' grains in pig diets is very limited. Energy digestibility of sorghum DDGS
ranges from 74 to 83% with an average value of 77% (Stein et al., 2009). As in other grains, energy digestibility is much lower
for the DDGS than for the whole grain (i.e. 87% in growing pigs; Noblet et al., 2002), which can be explained by the higher fibre
content of this by-product (Pedersen et al., 2007). Sorghum DDGS could be preferentially used for animals at physiological
stages with lower energy requirements and/or for animals with a greater ability to use dietary fibre, such as adult sows
(Pedersen et al., 2007).
The standardized ileal amino acid digestibility of sorghum DDGS is generally lower than for wheat and maize distillers (Jacela
et al., 2010), which may also result from their higher fibre content. However, because they have a higher protein content,
sorghum DDGS contain more digestible essential amino acids than maize DDGS. However, as in DDGS from other grains,
amino acid digestibility is quite variable in sorghum DDGS (Stein et al., 2009). This is particularly true for lysine and may be
due to variations in heat damage occuring during grain processing (Jacela et al., 2010).
Several experiments suggest that up to 30% sorghum DDGS can be used in post-weaning pigs without impairing growth
performance (Tokach et al., 2010). Up to 30% and 40% sorghum DDGS can be used in diets formulated for growing and
finishing pigs respectively (Stein et al., 2009). Based on results obtained from maize DDGS, sorghum DDGS could be included
in gestation diets in amounts sufficient to replace soybean meal without negatively affecting reproductive performance.
Lactation diets may contain up to 30% sorghum DDGS, but feeding this product should start during the gestation period to
accustom the sows to it, thus preventing a reduction in feed intake during lactation (Stein et al., 2009).
Sorghum gluten meal
Although deficient in lysine and tryptophan, sorghum gluten meal has been described as a good protein supplement for maize-
soybean meal rations for pigs (Wall et al., 1978). It should not exceed 4% of the total ration for pigs (Göhl, 1982).
Poultry 
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Tannins have a major influence on the nutritional value of sorghum products in poultry. Therefore, due to the potentially high
concentration of tannins in sorghum by-products (see Potential constraints), feeding these products to poultry should be
cautiously done.
Sorghum bran
The literature on the nutritional value of sorghum bran for poultry is scarce. Bran obtained from tannin-containing varieties has
a low nutritional value and should, therefore, be cautiously used in poultry. Bran obtained from white varieties has a higher
nutritive value. However its high fibre content should limit its inclusion to about 10% in broiler diets and around 25% in layer
diets.
Sorghum dried brewers grains
Dried brewers' grains should not exceed 10% of the diet unless its price can compensate for the decreased feed efficiency.
The inclusion in broiler diets of 20% brewers' grains from both maize and sorghum did not alter the growth rate but lowered
feed conversion because of a higher feed intake (Fasuyi, 2005). Locally produced sorghum brewers' grains, made of tannin-
containing sorghum, decreased digestibility and growth performance, although not significantly, at 10% inclusion in the diet.
Feed intake increased despite the presence of tannins, resulting in a lower feed conversion efficiency (Adama et al., 2007).
Sorghum gluten meal
When substituting sorghum grain + soybean meal with sorghum gluten meal in a broiler diet, growth performance was
maintained up to 17% gluten meal (El Zubeir et al., 1992). However, in another experiment the inclusion of sorghum gluten
meal above 10% in broiler diets decreased growth (Hamid et al., 1990). The recommendation can be set at 10% sorghum
gluten meal for broilers, with an adequate amino-acid balance in the diet.
Sorghum germ meal
The use of a sorghum germ meal rich in lipids (28%) decreased growth performance and feed consumption in broilers
(Jubarah et al., 1992).
Rabbits 
Sorghum bran
Sorghum bran is used in Sub-Saharan Africa for rabbit feeding. In Mozambique, it has been described as a product
traditionally used by rabbit farmers (Mgheni, 1979). In Nigeria, sorghum offal introduced at 52%, as the main source of energy
in a balanced diet, slightly increased growth rate and carcass yield when compared to the maize-based control diet (50%),
though not significantly (Uko et al., 1999). Another experiment found that it could be cost-effective to replace 100% of maize
grain with sorghum offal even though it tended to decrease performance (Adeniji et al., 2003). A later trial recommended a
maximum inclusion rate of 20%, as 30% sorghum bran in the diet depressed performance (Oso et al., 2011). These varied
results show that the inclusion level must always be determined after considering the global nutritional balance of the diet.
Sorghum brewers' grains
In West Africa, fresh sorghum brewer's grains are often fed directly to rabbits, and appear to be very palatable: rabbits eat
them as soon as they are distributed (Lebas, 2006). This fresh product should be consumed within 12 hours of its production to
avoid mould formation. Dried sorghum brewers' grains can be the only source of protein in complete rabbit diets (Balogun et
al., 2004 cited by Adama et al., 2007).
Malted sorghum sprouts
Malted sorghum sprouts are a source of protein. They have been used at up to 20% in rabbit diets (and even 30%, but this
level caused a slight reduction in growth rate and carcass weight) (Jegede et al., 2006). However, diet digestibility and
haematological characteristics were negatively affected by increasing levels of sorghum sprouts (Jegede et al., 2008).
Sorghum gluten feed and sorghum gluten meal
In Nigeria, these starch by-products have been considered as potential ingredients for rabbit feeding (Onifade et al., 1999).
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Tables of chemical composition and nutritional value 
 Sorghum bran and milling offal  Sorghum brewers' grains, dried  Malted sorghum sprouts  Sorghum distillers'
grains (with or without solubles), fresh  Sorghum distillers' grains (with or without solubles), dried  Sorghum gluten feed
 Sorghum gluten meal  Sorghum germ oil meal
Avg: average or predicted value; SD: standard deviation; Min: minimum value; Max: maximum value; Nb: number of values
(samples) used
Sorghum bran and milling offal
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 89.8 2.4 86.6 94.5 17
Crude protein % DM 11.7 2.4 7.0 16.8 18
Crude fibre % DM 6.4 2.3 3.2 9.0 7
NDF % DM 42.9 22.2 21.5 73.9 4
ADF % DM 11.5 6.0 6.6 22.2 6
Lignin % DM 5.0 3.3 1.3 8.8 4
Ether extract % DM 6.2 2.2 2.8 10.0 7
Ash % DM 4.7 4.1 1.1 13.4 18
Total sugars % DM 1.7 1.7 1.7 2
Gross energy MJ/kg DM 18.8 *
 
Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 0.9 0.4 0.3 1.5 7
Phosphorus g/kg DM 4.9 1.3 3.6 7.2 7
Potassium g/kg DM 5.6 1.8 4.0 7.6 4
Sodium g/kg DM 0.1 0.0 0.2 2
Magnesium g/kg DM 2.4 0.9 1.6 3.5 4
Manganese mg/kg DM 35 25 45 2
Zinc mg/kg DM 40 38 42 2
Copper mg/kg DM 9 7 10 2
Iron mg/kg DM 250 119 380 2
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 86.1 *
Energy digestibility, ruminants % 84.1 *
DE ruminants MJ/kg DM 15.8 *
ME ruminants MJ/kg DM 13.2 *
 
Pig nutritive values Unit Avg SD Min Max Nb
Energy digestibility, growing pig % 80.1 *
DE growing pig MJ/kg DM 15.0 *
 
Poultry nutritive values Unit Avg SD Min Max Nb
AMEn cockerel MJ/kg DM 9.3 1
The asterisk * indicates that the average value was obtained by an equation.
References
CGIAR, 2009; CIRAD, 1991; Cirad, 2008; Hahn, 1970; Le Grand, 1989; Mahabile et al., 2000; Mopaté et al., 2011
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Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 94.2 1.6 90.8 95.9 10
Crude protein % DM 26.0 6.6 19.4 44.3 12
Crude fibre % DM 8.2 1.3 5.0 9.9 10
NDF % DM 40.0 10.3 19.6 49.7 8
ADF % DM 24.6 4.4 14.6 29.6 8
Ether extract % DM 6.5 3.3 3.0 13.7 12
Ash % DM 7.3 4.0 0.8 16.0 12
Gross energy MJ/kg DM 19.3 *
 
Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 7.7 3.4 12.0 2
Phosphorus g/kg DM 8.1 3.2 13.0 2
Potassium g/kg DM 9.8 1.6 18.0 2
Sodium g/kg DM 1.9 0.2 3.5 2
Magnesium g/kg DM 2.3 3.3 0.1 7.2 4
Zinc mg/kg DM 2 1 3 2
Copper mg/kg DM 1 1 1 2
Iron mg/kg DM 1 1 1 2
 
Amino acids Unit Avg SD Min Max Nb
Alanine % protein 7.5 7.4 7.6 2
Arginine % protein 6.5 0.8 5.8 7.4 3
Aspartic acid % protein 10.1 10.1 10.2 2
Cystine % protein 2.1 0.9 0.6 2.9 5
Glutamic acid % protein 12.5 11.4 13.6 2
Glycine % protein 2.9 1.5 1.2 3.8 3
Histidine % protein 2.2 0.2 2.0 2.3 3
Isoleucine % protein 5.2 1.3 3.8 6.4 3
Leucine % protein 8.2 1.5 6.5 9.4 3
Lysine % protein 3.8 0.6 2.9 4.6 5
Methionine % protein 2.3 0.6 1.5 2.9 5
Phenylalanine % protein 4.9 0.7 4.2 5.4 3
Serine % protein 7.9 7.8 8.0 2
Threonine % protein 4.2 0.8 3.0 4.9 5
Tryptophan % protein 2.5 1
Tyrosine % protein 5.0 1.2 3.6 5.8 3
Valine % protein 5.4 0.8 4.4 5.9 3
 
Secondary metabolites Unit Avg SD Min Max Nb
Tannins, condensed (eq. catechin) g/kg DM 4.3 1.0 7.5 2
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 77.6 *
Energy digestibility, ruminants % 76.4 *
DE ruminants MJ/kg DM 14.8 *
ME ruminants MJ/kg DM 11.8 *
Nitrogen digestibility, ruminants % 76.0 *
 
Pig nutritive values Unit Avg SD Min Max Nb
Energy digestibility, growing pig % 61.0 *
DE growing pig MJ/kg DM 11.8 *
Nitrogen digestibility, growing pig % 80.7 *
The asterisk * indicates that the average value was obtained by an equation.
References
Adama et al., 2007; Adewusi et al., 1994; Fasuyi, 2005; Pousga et al., 2007
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Malted sorghum sprouts
Sorghum by-products | Feedipedia
http://www.feedipedia.org/node/752[09/12/2016 11:16:26]
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 91.3 1
Crude protein % DM 27.2 1
Crude fibre % DM 14.0 1
Ether extract % DM 2.8 1
Ash % DM 7.9 1
Gross energy MJ/kg DM 18.5 *
 
Secondary metabolites Unit Avg SD Min Max Nb
Tannins (eq. tannic acid) g/kg DM 0.0 1
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 66.5 *
 
Pig nutritive values Unit Avg SD Min Max Nb
Nitrogen digestibility, growing pig % 72.8 *
The asterisk * indicates that the average value was obtained by an equation.
References
Jegede et al., 2006
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Sorghum distillers' grains (with or without solubles), fresh
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 31.6 7.0 23.5 36.0 3
Crude protein % DM 35.5 4.7 31.2 41.9 5
NDF % DM 35.6 13.6 20.0 45.4 3
ADF % DM 25.6 3.1 22.4 28.5 3
Ether extract % DM 11.7 1.1 11.0 13.3 4
Ash % DM 2.5 1
 
Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 1.5 1.0 2.0 2
Phosphorus g/kg DM 8.7 1.9 7.5 10.9 3
Potassium g/kg DM 10.9 2.8 8.8 14.1 3
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 80.8 1
Energy digestibility, ruminants % 82.5 *
Nitrogen digestibility, ruminants % 78.3 *
The asterisk * indicates that the average value was obtained by an equation.
References
Al-Suwaiegh et al., 2002; Depenbusch et al., 2009; Lodge et al., 1997; May et al., 2010
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Sorghum distillers' grains (with or without solubles), dried
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 89.9 1.3 88.1 92.0 18
Crude protein % DM 33.5 3.6 28.1 45.0 19
Crude fibre % DM 8.1 1.4 5.9 11.3 12
NDF % DM 38.5 11.9 29.8 70.2 12
ADF % DM 19.8 10.3 10.6 40.9 10
Lignin % DM 19.5 1
Ether extract % DM 9.4 1.5 7.0 13.0 17
Ash % DM 4.5 2.3 1.8 13.0 17
Gross energy MJ/kg DM 20.9 20.5 21.3 2 *
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Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 0.8 0.3 0.4 1.1 7
Phosphorus g/kg DM 7.4 1.1 4.8 9.1 10
Potassium g/kg DM 3.5 1
 
Amino acids Unit Avg SD Min Max Nb
Alanine % protein 8.9 1
Arginine % protein 4.3 0.7 3.4 5.6 8
Aspartic acid % protein 6.6 1
Cystine % protein 3.4 0.9 1.5 4.1 6
Glutamic acid % protein 19.3 1
Glycine % protein 3.1 1
Histidine % protein 2.5 0.2 2.2 2.8 8
Isoleucine % protein 4.3 0.5 3.8 5.2 8
Leucine % protein 13.2 1.3 11.0 15.2 8
Lysine % protein 2.9 0.4 2.1 3.5 8
Methionine % protein 1.8 0.1 1.6 1.9 6
Phenylalanine % protein 5.1 0.3 4.8 5.4 6
Proline % protein 7.6 1
Serine % protein 4.3 1
Threonine % protein 3.6 0.3 3.3 4.1 8
Tryptophan % protein 0.8 0.2 0.6 1.1 8
Tyrosine % protein 8.8 0.5 8.4 9.5 5
Valine % protein 5.5 0.4 5.0 6.2 8
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 82.9 *
Energy digestibility, ruminants % 83.6 *
DE ruminants MJ/kg DM 17.5 *
ME ruminants MJ/kg DM 13.8 *
Nitrogen digestibility, ruminants % 78.2 *
 
Pig nutritive values Unit Avg SD Min Max Nb
Energy digestibility, growing pig % 66.4 *
DE growing pig MJ/kg DM 13.9 *
Nitrogen digestibility, growing pig % 61.0 *
The asterisk * indicates that the average value was obtained by an equation.
References
AFZ, 2011; Al-Suwaiegh et al., 2002; Depenbusch et al., 2009; Feoli et al., 2007; Feoli et al., 2007; Feoli et al., 2008; Jenkins,
2003; Jones et al., 2009; Lodge et al., 1997; Senne et al., 1998; Urriola et al., 2009
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Sorghum gluten feed
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 91.2 3.3 89.2 95.0 3
Crude protein % DM 25.3 1.2 24.6 26.7 3
Crude fibre % DM 8.0 1.7 6.1 9.5 3
Ether extract % DM 5.8 1.6 4.8 7.6 3
Ash % DM 6.4 3.2 2.7 8.3 3
Gross energy MJ/kg DM 19.6 *
 
Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 0.3 1
Phosphorus g/kg DM 1.7 1
Potassium g/kg DM 0.6 1
Sodium g/kg DM 0.2 1
Manganese mg/kg DM 254 1
Zinc mg/kg DM 158 1
Iron mg/kg DM 2056 1
 
Amino acids Unit Avg SD Min Max Nb
Arginine % protein 1.7 0.3 3.2 2
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Cystine % protein 1.6 1
Glycine % protein 4.0 1
Histidine % protein 1.4 0.9 2.0 2
Isoleucine % protein 1.9 1.1 2.8 2
Leucine % protein 8.0 1
Lysine % protein 1.0 0.3 1.6 2
Methionine % protein 1.0 0.5 1.6 2
Phenylalanine % protein 3.2 1
Threonine % protein 3.2 1
Tryptophan % protein 0.4 1
Tyrosine % protein 2.4 1
Valine % protein 5.6 1
 
Secondary metabolites Unit Avg SD Min Max Nb
Tannins, condensed (eq. catechin) g/kg DM 0.0 1
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 83.0 *
The asterisk * indicates that the average value was obtained by an equation.
References
Mustafa et al., 1993; Reiners et al., 1973; Watson, 1970
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Sorghum gluten meal
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 91.0 2.5 88.7 94.0 4
Crude protein % DM 47.9 1.2 46.9 49.7 4
Crude fibre % DM 5.4 0.6 4.9 6.0 3
Ether extract % DM 7.3 0.4 7.0 7.7 3
Ash % DM 3.6 0.2 3.4 3.8 3
Gross energy MJ/kg DM 21.4 *
 
Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 0.1 1
Phosphorus g/kg DM 1.7 1
Potassium g/kg DM 0.2 1
Sodium g/kg DM 0.2 1
Manganese mg/kg DM 255 1
Zinc mg/kg DM 30 1
 
Amino acids Unit Avg SD Min Max Nb
Arginine % protein 2.1 1.9 2.2 2
Cystine % protein 1.2 1
Glycine % protein 2.2 1
Histidine % protein 1.6 1
Isoleucine % protein 4.1 3.6 4.5 2
Leucine % protein 12.8 1
Lysine % protein 1.1 1.0 1.2 2
Methionine % protein 1.4 1.3 1.6 2
Phenylalanine % protein 4.8 1
Threonine % protein 2.5 2.2 2.7 2
Tryptophan % protein 0.6 1
Tyrosine % protein 3.6 1
Valine % protein 4.4 1
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 88.0 *
 
Pig nutritive values Unit Avg SD Min Max Nb
Energy digestibility, growing pig % 81.6 *
DE growing pig MJ/kg DM 17.5 *
The asterisk * indicates that the average value was obtained by an equation.
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Sorghum germ oil meal
Main analysis Unit Avg SD Min Max Nb
Dry matter % as fed 98.1 1
Crude protein % DM 14.7 12.7 16.6 2
Crude fibre % DM 8.9 4.6 13.2 2
Ether extract % DM 18.1 7.8 28.3 2
Ash % DM 2.8 1.6 4.0 2
Gross energy MJ/kg DM 22.0 *
 
Minerals Unit Avg SD Min Max Nb
Calcium g/kg DM 0.1 1
Phosphorus g/kg DM 0.4 1
 
Amino acids Unit Avg SD Min Max Nb
Arginine % protein 4.7 1
Cystine % protein 2.8 2.4 3.2 2
Glycine % protein 5.3 1
Histidine % protein 2.9 1
Isoleucine % protein 4.1 3.5 4.8 2
Leucine % protein 5.0 2.4 7.6 2
Lysine % protein 2.8 2.4 3.2 2
Methionine % protein 3.4 2.9 4.0 2
Phenylalanine % protein 4.1 1
Threonine % protein 3.5 1
Tryptophan % protein 3.3 0.8 5.9 2
Tyrosine % protein 2.4 1
Valine % protein 5.3 1
 
Ruminant nutritive values Unit Avg SD Min Max Nb
OM digestibility, Ruminant % 81.4 *
 
Pig nutritive values Unit Avg SD Min Max Nb
Energy digestibility, growing pig % 76.1 *
DE growing pig MJ/kg DM 16.8 *
The asterisk * indicates that the average value was obtained by an equation.
References
El Zubeir et al., 1993; Watson, 1970
Last updated on 24/10/2012 00:45:05
Feedipedia - Animal Feed Resources Information System - INRA CIRAD AFZ and FAO © 2012-2016 | Copyright | Disclaimer | Editor login
Sorghum by-products | Feedipedia
http://www.feedipedia.org/node/752[09/12/2016 11:18:36]
Feedipedia Animal feed resourcesinformation system
Automatic translation
Sélectionner une langue ​▼
Feed categories
Latin names
Resources
Sorghum by-products
Cereal and grass forages
Legume forages
Forage trees
Aquatic plants
Other forage plants
Cereal grains and by-products
Legume seeds and by-products
Oil plants and by-products
Fruits and by-products
Roots, tubers and by-products
Sugar processing by-products
Plant oils and fats
Other plant by-products
Animal by-products
Dairy products/by-products
Animal fats and oils
Insects
Minerals
Other products
Literature databases
Feeds and plants databases
Organisations & networks
Books
Journals
References 
Adama, T. Z. ; Ogunbajo, S. A. ; Mambo, M., 2007. Feed intake, growth performance and nutrient digestibility of broiler
chicks fed diets containing varying levels of sorghum dried brewers' grains. Int. J. Poult. Sci., 6 (8): 592-598
Adeniji, A. A. ; Ehiermere, S., 2003. Effects of replacing maize with sorghum offal in the diets of weaner rabbits. J. Agric.
Res. Dev., 2 (1): 1-6
Adewusi, S. R. A. ; Ilori, M. O., 1994. Nutritional evaluation of spent grains from sorghum malts and maize grit. Plant
Foods Hum. Nutr., 46 (1): 41-51
Aganga, A. A. ; Omphile, U. J. ; Malope, P. ; Chabanga, C. H. ; Motsamai, G. M. ; Motsumi, L. G., 2000. Traditional
poultry production and commercial broiler alternatives for small-holder farmers in Botswana. Livest. Res. Rural Dev., 12
(4)
Al-Suwaiegh, S. ; Fanning, K. C. ; Grant, R. C. ; Milton, C. T. ; Klopfenstein, T. J., 2002. Utilization of distillers grains from
the fermentation of sorghum or corn in diets for finishing beef and lactating dairy cattle. J. Anim. Sci., 80 (4):1105-1111
Balogun, O. O. ; Olupona, J. A., 2004. Nutrient utilization by rabbits fed brewers' dried grains from different proportions of
barley, maize and sorghum. Nigerian J. Anim. Prod., 31: 189-193
Boitumelo, W. S., 1993. Peri-urban small-scale dairy research programme in Botswana. In: Kategile J. A.; Mubi S., Future
of livestock industries in east and southern Africa: Proceedings of the Workshop held at Kadoma Ranch Hotel,
Zimbabwe, 20-23 July 1992: 89-95
Cavani, C. ; Bianconi, L. ; Maiani, A. ; Manfredini, M. ; Stefanon, B., 1990. In vivo digestibility and in situ degradability of a
by-product derived from the distillation of sorghum for ethanol production. Zootecnica e Nutrizione Animale, 16 (6): 393-
404
CGIAR, 2009. SSA Feeds - Sub-saharan Africa feed composition database. CGIAR Systemwide Livestock Programme
Chiou, P. W. S. ; Chang, S. H. ; Chiang, J. K. ; Yu, B. ; Chen, C. R., 1999. Studies on the use of wet sorghum distiller's
grains in lactating cows. Asian-Aust. J. Anim. Sci., 12 (6): 895-900
Cirad, 2008. Laboratory data 1993-2008. CIRAD
Depenbusch, B. E. ; Loe, E. R. ; Sindt, J. J. ; Cole, N. A. ; Higgins, J. J. ; Drouillard, J. S., 2009. Optimizing use of
distillers grains in finishing diets containing steam-flaked corn. J. Anim. Sci., 87 (8): 2644-2652
El Zubeir, E. A. ; Mustafa, E. A., 1992. The replacement value of sorghum gluten meal for soya-bean meal in broiler chick
diets. Anim. Feed Sci. Technol., 36 (3-4): 339-342
El Zubeir, E. A. ; Jubarah, S. K., 1993. Nutritional evaluation of sorghum germ meal as a substitute for sorghum in broiler
diets. Anim. Feed Sci. Technol., 44 (1-2): 93-100
Fasuyi, A. O., 2005. Maize-sorghum based brewery by-product as an energy substitute in broiler starter: effect on
performance, carcass characteristics, organs and muscle growth. Int. J. Poult. Sci., 4 (5): 334-338
Feoli, C. ; Issa, S. ; Hancock, J. D. ; Gugle, T. L. ; Carter, S. D. ; Cole, N. A., 2007. Effects of adding saturated fat to diets
with sorghum-based distillers dried grains with solubles on growth performance and carcass characteristics in finishing
pigs. J. Anim. Sci., 85 (Suppl. 1): Abstract 86
Feoli, C. ; Hancock, J. D. ; Gugle, T. L. ; Carter, S. D. ; Cole, N. A., 2007. Digestible energy content of corn- vs sorghum-
based distillers dried grains with solubles in finishing pigs. J. Anim. Sci., 85 (Suppl. 2): Abstract 165
Feoli, C. ; Hancock, J. D. ; Gugle, T. L. ; Carter, S. D. ; Cole, N. A., 2008. Effects of enzyme additions to diets with corn-
and sorghum-based distillers dried grains with solubles on growth performance and nutrient digestibility in nursery and
finishing pigs. J. Anim. Sci., 86 (Suppl. 2): Abstract 693
Gill, R. K. ; Van Overbeke, D. L. ; Depenbusch, B. ; Drouillard, J. S. ; Di Costanzo, A., 2008. Impact of beef cattle diets
containing corn or sorghum distillers grains on beef color, fatty acid profiles, and sensory attributes. J. Anim. Sci., 86 (4):
923-935
Göhl, B., 1982. Les aliments du bétail sous les tropiques. FAO, Division de Production et Santé Animale, Roma, Italy
Hahn, R. R., 1970. Sorghum production and utilization. Westport, Conn., Avi
Hamid, I. I. ; El Zubeir, E. A., 1990. Effect of graded levels of sorghum gluten meal on the performance of broiler chicks.
Anim. Feed Sci. Technol., 29 (3-4): 289-294
Hsieh, WeinChang; Chen, JangFu; Yan, ShenShyuan; Su, AnKuo , 2002. Silage quality and toxic substances in brewer
grains and sorghum distilled grains by-products. J. Taiwan Livest. Res., 35 (4): 313-321
Hulse, J. H. ; Laing, E. M. ; Peason, O. E., 1980. Sorghum and millets: Their composition and nutritive Value. Academic
Press, London
INTSORMIL, 2008. Sorghum lager and stout beer: A boost to the African economy. INTSORMIL Report No. 17, January
15, 2008
ISI, 2008. ISI Technical memorandum on production of corn starch. International Starch Institute, Science Park Aarhus,
Denmark
Jacela, J. Y. ; Frobose, H. L. ; DeRouchey, J. M. ; Tokach, M. D. ; Dritz, S. S. ; Goodband, R. D. ; Nelssen, J. L., 2010.
Amino acid digestibility and energy concentration of high-protein corn dried distillers grains and high-protein sorghum
dried distillers grains with solubles for swine. J. Anim. Sci., 88 (11): 3617-3623
Jegede, A. V. ; Fafiolu, A. O. ; Oni, A. O. ; Faleye, O. J. ; Oduguwa, O. O., 2006. Growth performance, nutrient utilization
and carcass characteristics of rabbits fed malted sorghum sprout (MSP) based diets. J. Anim. Vet. Adv., 5 (10): 852-854
Jegede, A. V. ; Fafiolu, A. ; O. ; Falaye, O. J. ; Oduguwa, O. O., 2008. Utilisation of diets containing malted sorghum
Description Nutritional aspects Nutritional tables References
All feeds
Forage plants
Plant products/by-products
Feeds of animal origin
Other feeds
Plant and animal families
Plant and animal species
Broadening horizons
Literature search
Image search
Glossary
External resources
Home About Feedipedia Team Partners Get involved Contact us
Sorghum by-products | Feedipedia
http://www.feedipedia.org/node/752[09/12/2016 11:18:36]
sprout (msp) by growing rabbits. Asser Series A, 8 (2): 110-117
Jenkins, S. K., 2003. Effects of corn or sorghum distillers dried grains with solubles on apparent nutrient digestibility of
growing pigs. MS Thesis. Oklahoma State Univ., Stillwater
Jessen, H., 2010. Sorghum surges. Ethanol Producer Magazine
Jones, C. K. ; Bergstrom, J. R. ; Tokach, M. D. ; DeRouchey, J. M. ; Goodband, R. D. ; Nelssen, J. L. ; Dritz, S. S., 2009.
Efficacy of commercial enzymes in diets containing various concentrations and sources of dried distillers grains with
soluble for nursery pigs. J. Anim. Sci., 88 (6): 2084-2091
Jubarah, S. K. ; Elzubeir, E. A., 1992. Effect of dietary sorghum germ meal on performance and meat quality of broiler
chicks. J. Sci. Food Agric., 58 (3): 301-305
Kiflewahid, B., 1988. Performance of Simmental X Tswana crossbreds and Tswana milking cows fed crop by-products
based diets in small farms in Botswana. Proceedings, VI World Conference on Animal Production: 293
Klopfenstein, T. J. ; Erickson, G. E. ; Bremer, V. R., 2008. Use of distillers by-products in the beef cattle feeding industry.
J. Anim. Sci., 86 (5): 1223-1231
Koevering, M. T. van; Gill, D. R. ; Owens, F. N. ; Ball, R. L., 1992. The effects of types and quality of protein on health
and performance of shipping-stressed calves. Oklahoma State, University, Animal Science Research Report, Agricultural
Experiment Station, MP-136: 326-332
Lazaro, E. L. ; Favier, J. F., 2000. Alkali debranning of sorghum and millet. Cereal Chem., 77 (6):717-720
Lebas, F., 2006. Study of rabbit production in Togo (personal communication). Personal communication
Lee, ChurngFaung; Shiao, TzongFaa; Chen, ChiPin; Chen, MaoChiang, 2004. Total tract apparent digestibilities of
commonly used forage and by-products. J. Taiwan Livest. Res., 37 (4): 323-332
Leibovich, J. ; Vasconcelos, J. T. ; Galyean, M. L. , 2009. Effects of corn processing method in diets containing sorghum
wet distillers grain plus solubles on performance and carcass characteristics of finishing beef cattle and on in vitro
fermentation of diets. J. Anim. Sci., 87 (6): 2124-2132
Lodge, S. L. ; Stock, R. A. ; Klopfenstein, T. J. ; Shain, D. H. ; Herold, D. W., 1997. Evaluation of corn and sorghum
distillers by-products. J. Anim. Sci., 75 (1): 37-43
Lugt, J. J. van der ; Kellerman, T. S. ; Vollenhoven, A. van ; Nel, P. W., 1994. Spinal cord degeneration in adult dairy
cows associated with the feeding of sorghum beer residues [Aspergillus clavatus toxicosis].. J. South Afr. Vet. Assoc., 65
(4): 184-188
Mahabile, W. ; Masilo, B. ; Kiflewahid, B., 2000. Use of sorghum bran and groundnut haulms in sorghum stover based
diets for crossbred cows. In: Trypanotolerant livestock in West and Central Africa - Vol. 2. Country studies, FAO
May, M. L. ; DeClerck, J. C. ; Quinn, M. J. ; DiLorenzo, N. ; Leibovich, J. ; Smith, D. R. ; Hales, K. E., 2010. Corn or
sorghum wet distillers grains with solubles in combination with steam-flaked corn: feedlot cattle performance, carcass
characteristics, and apparent total tract digestibility. J. Anim. Sci., 88 (7): 2433-2443
Mgheni, M., 1979. Rabbit husbandry in Tanzania. R. Trop. Anim. Prod., 4 (3): 292
Mopaté, L. Y. ; Kaboré-Zoungrana, C. Y. ; Facho B., 2011. Availability and nutritive value of rice bran, maize bran and
sorghum bran used for pig feeding in N’Djamena (Chad). J. Appl. Biosci., 41: 2757-2764
Mustafa, E. A. ; El Zubeir, E. A., 1993. Sorghum gluten as a substitute for soybean meal in broiler chick diets. World Rev.
Anim. Prod., 76: 58-61
Neumark, H., 1970. Personal communication. Volcani Institute of Agricutural Reseach, Israel
Noblet, J.; Sève, B.; Jondreville, C., 2002. Valeur nutritive pour le porc. In: Tables de composition et de valeur nutritive
des matières premières destinées aux animaux d'élevage (Eds. Sauvant, D., Perez J. M., Tran, G.), p. 301, INRA-AFZ,
Paris
NRC, 1981. Feeding value of ethanol production by-products. Committee on Animal Nutrition. National Academy Press,
Washington D. C.
NRI, 1999. Sorghum: post-harvest operations. Natural Resource Institute, Food Security Department, Edited by D. Mejia,
FAO
Okafor, P. N. ; Nwabuko, C. U., 2003. Cyanide, nitrates and nitrite contents of livestock feeds in Umuahia, Nigeria.
Biokemistri, 14: 57-63
Onifade, A. A. ; Abu, O. A. ; Obiyan, R. I. ; Abanikannda, O. T. F., 1999. Rabbit production in Nigeria: some aspects of
current status and promotional strategies. World Rabbit Science, 7 (2): 51-58
Oso, O. A. ; Sobayo, R. ; Jegede, V. ; Fafiolu, A. ; Iyasere, O. S. ; Dele, P. ; Bamgbose, A. ; Cecilia, A., 2011. Effect of
dietary inclusion of sorghum milling waste on growth response, nutrient utilisation, gut characteristics and cecal microflora
of weaner rabbits. Anim. Sci. J., 82 (3): 468-474
Pedersen, C. ; Boersma, M. G. ; Stein, H. H., 2007. Digestibility of energy and phosphorus in ten samples of distillers
dried grains with solubles fed to growing pigs. J. Anim. Sci., 85 (5): 1168-1176
Pousga, S. ; Boly, H. ; Lindberg, J. E. ; Ogle, B., 2007. Evaluation of traditional sorghum (Sorghum bicolor) beer residue,
shea nut (Vitellaria paradoxa) cake and cotton seed (Gossypum Spp) cake for poultry in Burkina Faso: availability and
amino-acid digestibility. Int. J. Poult. Sci., 6 (9): 666-672
Reiners, R. A. ; Hummel, J. B. ; Pressick, J. C. ; Morgan, R. E., 1973. Composition of feed products from wet-milling of
grain sorghum. Cereal Sci. Today, 18: 378-383
Riggs, J. K., 1958. Fifty years of progress in beef cattle nutrition. J. Anim. Sci., 17: 981-1006
Sauvant, D.; Perez, J. M.; Tran, G., 2004. Tables INRA-AFZ de composition et de valeur nutritive des matières premières
destinées aux animaux d'élevage: 2ème édition. ISBN 2738011586, 306 p. INRA Editions Versailles
Senne, B. W. ; Hancock, J. D. ; Hines, R. H. ; Dean, D. W. ; Mavromichalis, I. ; Froetschner, J. R., 1998. Effects of whole
grain and distillers dried grains with solubles from normal and heterowaxy endosperm sorghums on growth performance,
nutrient digestibility, and carcass characteristics of finishing pigs. Kansas Agri. Exp. Sta. Rep. pp. 148-152
Stein, H. H. ; Shurson, G. C., 2009. The use and application of distillers dried grains with solubles in swine diets. J. Anim.
Sci., 87 (4): 1292-1303
Su AnKuo; Yan ShenShyuan , 2001. Evaluation of corn-sorghum distillers' grain silage on the growth performance of
castrated goats. J. Taiwan Livest. Res., 34 (3): 223-231
Taylor, J. N. ; Schober, T. J. ; Bean, S. R., 2006. Novel food and non-food uses for sorghum and millets. Cereal Science,
44: 252–271
Taylor, J. R. N., 2003. Overview: Importance of sorghum in Africa. In: Belton, P. S.; Taylor, J. P. N. (Eds). Afripro,
Sorghum by-products | Feedipedia
http://www.feedipedia.org/node/752[09/12/2016 11:18:36]
Datasheet citation 
Heuzé V., Tran G., Giger-Reverdin S., Renaudeau D., Bastianelli D., Lebas F., 2015. Sorghum by-products. Feedipedia, a
programme by INRA, CIRAD, AFZ and FAO. http://www.feedipedia.org/node/752 Last updated on October 7, 2015, 14:50
English correction by Tim Smith (Animal Science consultant) and Hélène Thiollet (AFZ)
Image credits 
 François Lebas
Workshop on the proteins of sorghum and millets: Enhancing nutritional and functional properties for Africa. Pretoria,
South Africa, 2-4 April 2003
Tokach, M. D. ; Goodband, B. ; DeRouchey, J., 2010. Sorghum in swine production: Feeding guide. Sorghum Checkoff,
Kansas State University, Manhattan, Kansas
Uko, O. J. ; Ataja, A. M. ; Tanko, H. B., 1999. Response of rabbits to cereal by-products as energy sources in diets. Arch.
Zootec., 48 (183): 285-294
Urriola, P. E. ; Hoehler, D. ; Pedersen, C. ; Stein, H. H. ; Shurson, G. C., 2009. Amino acid digestibility of distillers dried
grains with solubles, produced from sorghum, a sorghum-corn blend, and corn fed to growing pigs. J. Anim. Sci., 87 (8):
2574-2580
Walker, C. A., 1975. Personal communication. Central Research Station, Mazabuka, N. Rhodesia
Wall, J. S. ; Paulis, J. W., 1978. Corn and sorghum grain proteins. Advances in cereal science and technology, 2,
Chapter 3: 135-219
Waller, J. ; Klopfenstein, T. J. ; Poos, M., 1980. Distillers feed as protein sources for growing ruminants. J. Anim. Sci., 51:
1154-1166
Watson, S. A., 1970. Wet milling process and products. In: Sorghum production and Utilization. AVI Publishing Co.,
Westport, Connecticut
Wood, K. M. ; Salim, H. ; McEwen, P. L. ; Mandell, I. B. ; Miller, S. P. ; Swanson, K. C., 2011. The effect of corn or
sorghum dried distillers grains plus solubles on growth performance and carcass characteristics of cross-bred beef
steers. Anim. Feed Sci. Technol., 165 (1-2): 23-30
Woodman, H. E., 1945. The composition and nutritive value of feeding stuffs. United Kingdom. Ministry of Agriculture,
Fisheries and Food. Bulletin No. 124
73 references found
Feedipedia - Animal Feed Resources Information System - INRA CIRAD AFZ and FAO © 2012-2016 | Copyright | Disclaimer | Editor login
